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Summary: Bock difference FID accumulatlon wlth an Inltlal selectlve decoupler pulse alternately placed 
at the hlgh and low frequency Ilnes of a multlplet provldes. upon transform, a dlfference spectrum that 
shows only those other mult/plets that are scalar coupled to the probed resonante wlth full retention of 
all spllttlngs for the multlplets so revealed. 

Eigh-field programmable multipulse FFNWR instruments are now routinely available for 

structure elucidation of moderately complex natural products (RW 3OD-600). If obtaining a ful1 

complement of 2D spectra t- 18 precluded due to either instrument time constraints or compound 

instability, the major obstacle in the spectral assignment procesa is locating (and visualizing 

the multiplicity of) individual resonantes in crowded spectral regions. Two techniques - 

decoupling difference and ANOE spectra - have been advocated' for revealing hidden multiplets 

that display either scalar or dipolar coupling to resonantes in less crowded regions. Both 

of these methods suffer from significant subtraction error problems t that can be only par- 

tially corrected4. The correction routines preclude direct accumulation of a difference PID 

and require software that is not routinely available. In ANOE spectroscopy an additional com- 

plication appears. Imprecise placement of the on-resonante decoupler pulse (or the use of low 

power settings to obtain selectivity) results in differential saturation of lines within a 

multiplet and superimposes selective population transfer (SPT) effects upon the ANOE spectra. 

The supression of SPT effects requires careful selection of composite pulses in the selective 

pre-irradiation period.' 

We now report that the reverse of the SPT suppression procedure of Neuhaus' provides a 

powerful difference technique for uncovering hidden resonantes in a multiplet form which retain: 

al1 of the scalar coupling constants. The method (outlined in the summary, detailed in a later 

section) provides information equivalent to that of PS-COSY' and bears an obvious relationship 

to the PT-INDOR experiment.6 The effects of SPT in difference spectroscopy can be illustrated 

by the changes in the A portion of an ABXY spectrum (JRB, Jnx, JBy positive; JBX"O) upon selec- 

tive perturbation of lines within the X multiplet, see Figure 1. 

t A representative set of 2D spectra'would be: COSY, NOESY, and 2D-J. ZD-J spectroscopy 
reveals (except in the case of J..>Av..) the individual multiplet patterns from overlapping 
regions, but cannot provide spe&?ic &hnectivities. COSY spectra define scalar connectivities. 
but in the ebsence of high resolution, 1K by 4K real points or greater, phase sensitive (PS) 
detection coupling constants cannot be extractqd from 03.5~ plots. The latter require prohibi- 
tive instrument and computer time; a published PS-COSY (1K x 4K point) for a 16 mW protein 
solution required 40 h for data accumulation and 10 h of transform time for the Pppm width of 

the amide NB region after zero-filling to 0.4 Hz/pt digital resolution in W2. 
t In decoupling difference spectra, signals are of necessity acquired with the decoupler on a 

different frequency for the differenced blocks. The resulting Bloch-Siegert shifts produce 
difference signals that can be confused with the expectations for scalar decoupling. In ANOE 

spectra the desired signals are frequently smail (Ü.z-5% of i control. 1 ami tine source of the 
common ;dispersion" signa1 artifacts, 
unknown . 

phase shifts versus freqtency shifts, is apparently 
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~ho traces imediately above show the lOj+B multiplet of PGp2a and prwide an illustrative 

example of how J values can be derived by this technique. (SPT effects are also seen for 

strongly coupled spin systems, but their quantitative interpretation is more complicated). 

Accentuated SPT differencing is Clearly a simple, and rapid, technique for unmasking the 

identity and multiplicity of hidden proton resonantes. We anticipate that the method 

will find wide applicability in NWR assignment and structure elucidation. 
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12. The post-decoupler pulse delay is not properly a "mixing time". The transmitted SPT effects 

would be maximal at f-o and with fully selective inversion (or saturation) of the extreme lines, 
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decoupler power settings (low power, Dp 

using interleaved blocks of eight. The 
= 38-50L) correspond to those used in selective NOE 

experimenta (vB2/2ñ = 9-2.5 as). 
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